BLACK BEAR DAMAGE TO LODGEPOLE PINE IN CENTRAL OREGON by Barnes, Victor G., Jr. & Engeman, Richard M.
University of Nebraska - Lincoln 
DigitalCommons@University of Nebraska - Lincoln 
USDA National Wildlife Research Center - Staff 
Publications 
U.S. Department of Agriculture: Animal and 
Plant Health Inspection Service 
October 1995 
BLACK BEAR DAMAGE TO LODGEPOLE PINE IN CENTRAL 
OREGON 
Victor G. Barnes Jr. 
USDI/NBS Kodiak National Wildlife Refuge 
Richard M. Engeman 
USDA/APHIS/ADC Denver Wildlife Research Center, s_r100@yahoo.com 
Follow this and additional works at: https://digitalcommons.unl.edu/icwdm_usdanwrc 
 Part of the Environmental Sciences Commons 
Barnes, Victor G. Jr. and Engeman, Richard M., "BLACK BEAR DAMAGE TO LODGEPOLE PINE IN CENTRAL 
OREGON" (1995). USDA National Wildlife Research Center - Staff Publications. 189. 
https://digitalcommons.unl.edu/icwdm_usdanwrc/189 
This Article is brought to you for free and open access by the U.S. Department of Agriculture: Animal and Plant 
Health Inspection Service at DigitalCommons@University of Nebraska - Lincoln. It has been accepted for inclusion 
in USDA National Wildlife Research Center - Staff Publications by an authorized administrator of 
DigitalCommons@University of Nebraska - Lincoln. 
NORTHWESTERN NATURALIST 76:127-129 AUTUMN 1995 
BLACK BEAR DAMAGE TO LODGEPOLE PINE IN 
CENTRAL OREGON 
USDI/NBS Kodiak National Wildlife Refuge, 1390 Buskin River Road, 
Kodiak, Alaska 99503 U S A  
RICHARD M .  ENGEMAN 
USDA/APHIS /ADC Denver Wildlife Research Center, PO. Box 25266, Bldg. 16,  
Denver Federal Center, Denver, Colorado 80225-0266 U S A  
ABSTRACT-Black bear (Ursus amerlcanus) damage to 108 lodgepole pine (Pinus contorta) trees 
was found i n  a mixed conifer habitat i n  central Oregon. No trees o f  three other conifer species 
were injured. Eighty-nine percent o f  the damage occurred i n  the same year. Nearly 20% o f  the 
freshly damaged trees had bark removed f rom more than 75% o f  the circumference and, judging 
f rom the fate o f  trees damaged in  prior years, probably succumbed. 
Black bears (Ursus  americanus) feed on the 
sapwood of a number of species of coniferous 
trees and, in some habitats, have shown a def- 
inite preference for certain species. In western 
Washington and Oregon, Douglas-fir (Pseudo- 
tsuga menziesii) is reported to be selected more 
frequently than other species (Levin 1954, 
Childs and Worthington 1955, Hartwell 1973). 
In northwest California, extensive damage has 
been observed on redwood (Sequoia sempervi- 
rens) (Glover 1955). Additional reports indicate 
a preference for white spruce (Picea glauca) on 
the Kenai Peninsula in Alaska (Lutz 1951), 
western white pine (Pinus monticola) in interior 
British Columbia (Molnar and McMinn 1960), 
balsam fir (Abies balsamea) in Maine (Zeedyk 
1957), Engelmann spruce (Picea engelmannii) in 
Yellowstone Park (Contor 1957), and subalpine 
fir (A. lasiocarpa) and whitebark pine (Pinus  al- 
bicaulis) in Montana (Tisch 1961). Elsewhere in 
Montana U. americanus selected for western 
larch (Larix occidentalis), lodgepole pine (Pinus  
contorta) and P engelmannii (Mason and Adams 
1989). 
Sapwood feeding b y  U. americanus has been 
observed in stands of l? contorta in Montana 
Observations reported here were made at about 
1525 m elevation o n  the east slope o f  the Cascade 
~ a & ~ e  and approximately 26 k m  west o f  Sisters, Or- 
egon. The  study area was classed i n  the I? contorts/ 
sedge (Carex pensy1vanica)-lupine (Lupinus argen- 
teus)-penstemon (Penstemon euglaucus) plant com- 
muni ty  (Volland 1976). The  site was occupied b y  a 
sera1 community that resulted f rom a wildfire i n  
1930. The  over story was composed o f f !  contorta and 
l? ponderosa, lesser amounts o f  A.  lasiocarpa, and oc- 
casional grand fir ( A .  grandis) and mountain hemlock 
(Tsuga mertensiana). There were scattered amounts o f  
manzanita (Arctostaphylos patula) and snowbrush 
(Ceanothus wlutinus). Representative ground vegeta- 
tion i n  openings and under partial forest canopy in- 
cluded C. pensylvanica, mountain brome (Bromus car- 
inatus), and L. argenteus. Forest cover was generally 
open as a consequence o f  interspersed natural open- 
ings and recent (<3 yr) pre-commercial thinning. 
Site productivity was rated high for f! contorta, w i th  
an estimated growth index o f  78 f t3 /yr  (Volland 
1976). 
Damaged trees located i n  the course o f  other stud- 
ies served as centers for intensive searches for ad- 
ditional trees damaged b y  bears. A search was con- 
ducted f rom each damaged tree, or patch o f  trees, i n  
each o f  the cardinal directions u p  t o  500 m. Each 
newly identified damage site served as a center for 
( ~ ~ ~ k ~ l  and cowan1971, M~~~~ and ~d~~~ further searches i n  the  same fashion. Species, diam- 
eter at breast height (d.b.h.), and max imum height o f  19891, and in eastern Washington (Poelker and 
stripped bark from ground line were recorded for 
Hartwe'' 1973). we describe evidence each damaged tree. To  classify degree o f  injury, the 
exclusive feeding on F! contorta by U. americanus a,erage extent of bark  removal around the circum- 
in a mixed conifer habitat in central Oregon. ference o f  the main s tem was estimated and assigned 
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TABLE 1. Summarized data for 108 Pinus contorta trees damaged by Ursus americanus. 
Freshly damaged trees Trees damaged in prior years 
N Mean SD Range N Mean SD Range 
Age (years) 36 34.6 11.7 19-75 - - - - 
D.b.h. (cm) 96 24.4 6.4 12.7-44.5 12 22.9 5.1 5.8-13.4 
Height of barking 
from base (cm) 96 130.8 45.7 45.5-228.6 12 139.7 9.4 94.0-188.0 
to one of the following percent categories: 0-25, 26- 
50, 51-75, 76-100. Fresh damage was readily distin- 
guished from trees damaged in previous years be- 
cause it was characterized by sharp, distinct grooves 
from the teeth, little solidified resin, and no thick- 
ening of the bark at the edge of the wound. Increment 
cores were extracted from 36 freshly damaged trees 
and processed for age and growth measurements. 
Two-sample t-tests were used to compare tree size 
and height of damage between freshly damaged 
trees and trees damaged in previous years. 
We located and measured 108 bear-stripped 
trees, 96 (89%) of which had fresh (same year) 
injuries (Table 1). None of the trees showed 
scars from feeding during more than one year. 
Seventy-seven percent of the bark-stripped 
trees were concentrated in two areas approxi- 
mately 0.8 and 1.4 ha in size and 0.67 km apart. 
The maximum concentration was 49 stripped 
trees in slightly less than 0.6 ha, which repre- 
sented about 20% of the pole-sized (13 to 38 cm 
d.b.h.) timber in that stand. 
All 108 trees were I-! contorta, indicating a 
preference for that species. Pole-sized I-! ponder- 
osa and A. lasiocarpa were available in the 
stands where feeding occurred and frequently 
were less than 3 m from a bark damaged tree. 
A. grandis or T mertensiana occurring in the vi- 
cinity of stripped trees were less than 8 cm 
d.b.h., and may not have been comparable to I-! 
contorta for preference. 
Injuries ranged from a small wound of <65 
TABLE 2. Classification of injuries inflicted by Ur- 
sus americanus on 108 Pinus contorta trees. 
Prior year 
percentage of ~~~~h injuries injuries 
circumference 
barked N YO N YO 
0-25 31 32 0 0 
26-50 25 26 3 25 
51-75 22 23 3 25 
76-100 18 19 6 50 
cm2 to complete stripping of bark up to 1.8 m 
above the ground. About one-third of the 96 
freshly damaged trees had bark stripped from 
<25% of their circumference, and nearly one- 
fifth showed bark removal of >75% of the cir- 
cumference (Table 2). Damage older than the 
current year was less conspicuous and may be 
disproportionately represented by larger scars. 
The incidence of sapwood feeding in the study 
area appeared to be greater in the current year 
than in the preceding years (Table 2). However, 
no differences could be detected between the 
size of trees damaged (p = 0.37) nor in the 
height of damage (p = 0.42) on freshly injured 
trees compared to those damaged in previous 
years. 
The probable fate of freshly damaged trees 
was indicated by the condition of trees dam- 
aged in prior years: the six trees that had 26 to 
75% bark removed were still alive, whereas the 
six trees with >75% bark removal had all died. 
Examination of damaged trees indicated that 
the bear initially separated the bark near 
ground level (only 3 injuries originated higher 
than 15 cm above the ground) and then 
stripped upwards, usually leaving strips of 
bark attached at the top of the injury. In all 
cases the lowest point of damage was 5 4 1  cm 
of ground line. Most exposed wood was exten- 
sively marked with grooves made with inci- 
sors. 
Analysis of increment cores indicated that 
the bears were feeding on young, vigorously 
growing trees. Cores from damaged trees av- 
eraged almost 35 annual rings (Table 1) and 
showed a mean annual diameter increment of 
8.1 mm for the preceding 10 yr. Although cores 
were not obtained from unaffected lodgepole 
pine or other species, the general appearance of 
the forest stand suggested that these data were 
representative of all trees present. 
The factors related to U. americanus feeding 
on sapwood and their selection of trees for such 
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feeding are not clearly understood. Speculation rett, Pacific Northwest Forest and Range Experiment 
that it is a response to food shortage (Resner Station, is gratefully acknowledged. 
1953, Levin 1954, Lauckhart 1955) is not con- LITERATURE CITED 
sistent with the observations of Tisch (1961), 
who noted that herbaceous forage was avail- CHILDS TW, WORTHINGTON NP. 1955. Bear damage 
U 
able at the time bears were feeding on trees. Po- 
tential factors influencing preference by U. 
americanus include physical properties of the 
bark (Lutz 1951, Levin 1954) and chemical com- 
position of the sapwood (Radwan 1969). Simi- 
larly, B. Kimball (Denver Wildlife Research 
Center, unpubl. data) identified physical char- 
acteristics of the trees, carbohydrate content of 
the sapwood, and terpenoid content of the sap- 
wood as factors influencing the extent of feed- 
ing on I! menziesii. 
Selection of I! contorta by U. americanus has 
been noted in several interior forests, although 
relative degree of preference has varied among 
sites. Our observation of apparent preference 
for I! contorta over f! ponderosa and A. lasiocarpa 
is consistent with observations from eastern 
Washington (Poelker and Hartwell 1973) and 
northwestern Montana (Mason and Adams 
1989). 
Regardless of the causes, however, the occur- 
rence of bark damage by bears can have im- 
portant implications for forest management. 
Judging from the fate of trees with old injuries, 
18 (19%) of the 96 freshly stripped trees would 
be expected to die. Even with localized dam- 
age, if this rate of attrition were to continue for 
several years or expand into adjacent habitat, a 
considerable loss in timber production would 
result. Feeding was generally in open stands 
having high growth potential. Thus, injury was 
sustained by dominants that would continue to 
grow for eventual harvest. 
Schmidt and Gourley (1992) summarized ad- 
vantages and disadvantages of bear damage 
control strategies. They suggested that the best 
approach might be a combination of direct con- 
trol of bear numbers and adjustments in silvi- 
cultural practices. In forest stands such as the 
one we studied where damage is light to mod- 
erate, it might be advisable to delay thinning 
until the damage subsides, since most black 
bear damage occurs in stands <40 yr old (Lev- 
in 1954, Lauckhart 1956, Glover 1955, Maser 
1967). 
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